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Abstract 

TASK; To provide a dual-fluid fire 
extinguishing system with a simple 
integrated structure, the two fluids 
being a gaseous fire extinguishant and 
water. 

SOLUTION: A nitrogen fire 
extinguishing system serving as the 
gaseous fire extinguishing system 
comprises, in addition to conventional 
components, a variety of components 
including pipe orifice 4, nozzle pipe 5, 
water container 6, water supply pipe 7 
connecting these, and nitrogen 
introduction pipe 8. 

EFFECTS: When nitrogen flows in 
the direction indicated by the arrows, 
orifice 41 results in (i) the pressure at 
nitrogen outlet 44 becoming higher 
than at water outlet 52 [1]* of nozzle 
pipe 5, (ii) water in a water container 
6 being discharged from the water 
outlet, and (iii) water and nitrogen being mixed at the base of an individual fire extinguishing line. 
Hence water is turned into small droplets [2] in the fire extinguishing lines 25 themselves; is 
atomized when injected from an injection head 26; assists the nitrogen and enhances the fire 
extinguishing effect. [This system] [3] is readily implemented without changing an existing 
nitrogen-based fire extinguishing system. [4] 




* Numbers in square brackets refer to Translator's Notes appended to the translation. 



Claims 

1. A gaseous fire extinguishing system provided with a system of pipework [5] from fire 
extinguishant containers filled with a gaseous fire extinguishant at high pressure, and 
capable of supplying the gaseous fire extinguishant to a target compartment, said gaseous 
fire extinguishing system being characterised in that it comprises: 

a water supply member [6] provided in the neighbourhood [7] of the aforesaid fire 
extinguishant containers of the aforesaid pipework system, and having a water inlet [8] 
and a water outlet [9] for discharging water into the aforesaid neighbourhood; 

separate from said pipework system, a water container provided at a low position in 
the neighbourhood of the aforesaid water supply member, and serving to store water; said 
water container having a pressurising gas inlet [10] opening above said stored water, and a 
water discharge port [11] communicating with the bottom of the aforesaid water; 

a pressurising gas outlet [12] opening into the aforesaid neighbourhood; 

a water pipe [13] joining said water inlet and said water discharge port; and 

a gas pipe [14] joining said pressurising gas outlet and said pressurising gas inlet; 

wherein said pressurising gas outlet and said water outlet are provided in a relation 
such that the pressure at said pressurising gas outlet becomes higher than the pressure at 
said water outlet when the aforesaid gaseous fire extinguishant is flowing in said pipework 
system. 

2. The gaseous fire extinguishing system claimed in Claim 1, wherein: 

the aforesaid neighbourhood has a differential pressure generating member [15] that 

has been provided so as to form a relatively high pressure portion and a relatively low 

pressure portion when said fire extinguishant is flowing; and 

said pressurising gas outlet is provided in said high pressure portion, and said water 

outlet is provided in the neighbourhood of said low pressure portion. 

Detailed Description of the invention 
Technical field of the invention 

[0001] The present invention relates to gaseous fire extinguishing systems provided with a 
system of pipework from fire extinguishant containers filled with high-pressure gaseous 
fire extinguishant, and capable of supplying the gaseous fire extinguishant to a target 
compartment. The invention relates in particular to dual-fluid fire extinguishing 
technology which uses both water and a gaseous fire extinguishant. 



Prior art 

[0002] A system intended to improve human safety by using a low water content water 
mist to lower the concentration of gaseous fire extinguishant has been proposed. This 
system is an example of a fire extinguishing system that makes dual use of sprayed water 
and a gaseous fire extinguishant such as nitrogen or carbon dioxide (see published 
Japanese Patent Application, Pub. No. 08-033730). The proposed system employs separate 
piping to deliver water and gaseous fire extinguishant to a room where a fire is to be 
extinguished, and sprays the target separately, from mutually close positions, with gaseous 
fire extinguishant and atomized water droplets. 

[0003] However, such a system requires, in addition to pipework for the gaseous fire 
extinguishant, high-pressure water pumps and duplicate pipework for the water. This 
results in a complicated system configuration and increased cost. In addition, the necessity 
of operating both water and gaseous fire extinguishant systems means that operation is 
troublesome and system maintenance very time-consuming. Moreover, because the pumps 
deliver low pressures of around 20 kgf/cm 2 , there is insufficient atomisation of water. 

[0004] A system intended to enhance fire extinguishing and combustion suppression has 
also been proposed. This system is an example of a water-only spray-type [16] fire 
extinguishing system (see published Japanese Patent Application, Pub. No. 08-033731). 
The proposed system combines an additive with water to lower the surface tension of the 
water in order to make it readily atomize at lower pressures. The additive also raises the 
boiling point of water, thereby lengthening the time in suspension. However, such a 
system has a number of problems. Obtaining a sufficient quantity of fire extinguishant on 
the basis of sprayed water alone is difficult, and sprayed water alone is not sufficiently 
effective as a gaseous fire extinguishant. It is also difficult to adjust the amount of additive. 
Furthermore, a room which is subject to fire extinguishing is contaminated with the 
additive, and so "clean" fire extinguishing is not possible. 

Task to which the invention is addressed 

[0005] The present invention solves the above-described problems encountered with the 
prior art, and is addressed to the task of providing a highly effective and very safe gaseous 
fire extinguishing system which additionally has an automatic [17] "clean" water mist 
system which is inexpensive and simple in structure. 



Means for solving problems 

[0006] To solve the above-described problems, the present invention as set forth in Claim 
1 is [18] a gaseous fire extinguishing system provided with a system of pipework from fire 
extinguishant containers filled with a gaseous fire extinguishant at high pressure, and 
capable of supplying the gaseous fire extinguishant to a target compartment, and is 
characterised in that it comprises: 

• a water supply member provided in the neighbourhood of the fire extinguishant 
containers of the pipework system, and having a water inlet and a water outlet for 
discharging water into the aforesaid neighbourhood; 

• separate from the aforementioned pipework system, a water container provided at a 
low position in the neighbourhood of the aforementioned water supply member, and 
serving to store water; this water container having a pressurising gas inlet opening 
above the stored water, and a water discharge port communicating with the bottom of 
the water; 

• a pressurising gas outlet opening into the aforementioned neighbourhood; 

• a water pipe joining the water inlet and the water discharge port; and 

• a gas pipe joining the pressurising gas outlet and the pressurising gas inlet; 

• wherein the pressurising gas outlet and the water outlet are provided in a relation such 
that the pressure at the pressurising gas outlet becomes higher than the pressure at the 
water outlet when the aforementioned gaseous fire extinguishant is flowing in the 
pipework system. 

[0007] The invention as set forth in Claim 2 has the features described above, and is 
additionally characterised in that: 

• the aforementioned neighbourhood has a differential pressure generating member that 
has been provided so as to form a relatively high pressure portion and a relatively low 
pressure portion when the aforementioned fire extinguishant is flowing; and 

• the pressurising gas outlet is provided in the high pressure portion, and the water outlet 
is provided in the neighbourhood of the low pressure portion. [19] 

Modes of practising the invention 

[0008] FIG. 1 depicts an example of the overall configuration of a nitrogen fire 
extinguishing system (as the gaseous fire extinguishing system) to which the present 
invention has been applied, and also gives an example of the configuration of its spray 
water injection portion. [20] 



[0009] The nitrogen fire extinguishing system has pipework system 2 running from 
nitrogen containers 1 (as the fire extinguishant containers) filled with nitrogen (as the 
gaseous fire extinguishant) at a high pressure of around 150 kgf/cm 2 , and is capable of 
supplying the nitrogen to a particular fire extinguishing compartment C (this being the 
target compartment) in for example an office building or a factory (hereinafter, such a fire 
extinguishing compartment will sometimes be called simply "compartment C"). 

[0010] As its conventional configuration, this nitrogen fire extinguishing system 
comprises, inter alia: valves la fitted to the containers; C0 2 cylinder 3 for startup, this 
cylinder having a pressure of around 110 kgf/cm 2 G; starter 3a fitted to this C0 2 cylinder 
and actuated by means of a conventional solenoid or the like; startup gas lines 3b; fire 
extinguishing main line 21 of pipework system 2; safety device 22; stop valve 23; selector 
valves 24 provided in correspondence with fire extinguishing compartments C; individual 
fire extinguishing lines 25; and the required number of injection heads 26 disposed in each 
compartment C. Although not illustrated, the conventional configuration also comprises a 
control panel connected to starter 3a, and a manual starting device connected to this (plus 
an automatic starting device if required). 

[0011] In such a nitrogen fire extinguishing system, the portion including nitrogen 
containers 1, selector valves 24 and part of individual fire extinguishing lines 25 is 
arranged inside container room R which is usually provided in for example the basement 
of a building. This is indicated by a broken line in FIG. 1. Nitrogen is supplied to each 
compartment C by way of a selector valve 24 and thereafter via an individual fire 
extinguishing line 25 extending for a considerable distance. Although only three nitrogen 
containers 1 are depicted in the present example, in a real facility there are often at least 
several dozen. Again, although two fire extinguishing compartments C are depicted, an 
office building, factory or the like will frequently have many such compartments. 

[0012] A spray water injection portion S [21] comprises, inter alia, pipe orifice 4, nozzle 
pipe 5 (as the water supply member [22]), water container 6, water supply pipe 7 (which is 
the water pipe [23]), and nitrogen subsidiary supply pipe 8 (which is the gas pipe [24]). 

[0013] Pipe orifice 4 comprises orifice 41 in a pipe, with orifice 41 serving as the 
differential pressure generating member. Pipe orifice 4 is provided in such manner that it 
forms upstream portion 42 (which is the relatively high pressure portion) and downstream 
portion 43 (which is the relatively low pressure portion) when nitrogen is flowing. In the 
present example, this pipe orifice 4 is the differential pressure generating member and is 



also in the neighbourhood of nitrogen containers 1 of pipework system 2. Pipe orifice 4 is 
interposed in pipework system 2 at a position close to and above selector valve 24 in an 
individual fire extinguishing line 25. Nitrogen outlet 44 (which is the pressurising gas 
outlet) opens into pipe orifice 4 at a position corresponding to upstream portion 42. 

[0014] Nozzle pipe 5 has water inlet 51 and water outlet 52. Nozzle pipe 5 is also provided 
in the neighbourhood of fire extinguishant containers 1, and in the present example pipe 
orifice 4 is provided in the neighbourhood of nitrogen containers 1 and nozzle pipe 5 is 
provided in downstream portion 43 within this neighbourhood. Water outlet 52 opens so 
as to allow water to be discharged into pipe orifice 4. 

[0015] A water container 6 is provided separately from pipework system 2 at a low 
position in the neighbourhood of nozzle pipe 5 - for example, at a position about 1 metre 
below nozzle pipe 5 - and water is stored therein. Water container 6 is provided with 
nitrogen inlet 61 and water discharge port 63. Nitrogen inlet 61 serves as the pressurising 
gas inlet and opens above stored water W as shown in FIG. 1(A), where water level L is 
indicated by a dotted line. Water discharge port 63 communicates, via inner pipe 62, with 
the bottom of the water. Instead of providing inner pipe 62, it would also be acceptable to 
provide water discharge port 63 directly at a position either at or near the bottom of a side 
of water container 6. Water supply pipe 7 connects water inlet 51 of nozzle pipe 5 and 
water discharge port 63 of tank 6. Nitrogen subsidiary supply pipe 8 connects nitrogen 
outlet 44 of orifice pipe 4 [25] and nitrogen inlet 61 of water container 6. 

[0016] In such a spray water injection portion S, nitrogen outlet 44 and water outlet 52 are 
provided in a relation such that the pressure at nitrogen outlet 44 becomes higher than the 
pressure at water outlet 52 when nitrogen is flowing in pipework system 2. In the present 
example, as mentioned above, nitrogen outlet 44 is provided in relatively high-pressure 
upstream portion 42 of orifice 41, while water outlet 52 is provided in relatively low- 
pressure downstream portion 43 and is also turned to face upwards, which, as indicated by 
the arrows, is the direction of the flow of nitrogen gas. As a result, a negative pressure 
effect is created in this region by the ambient nitrogen flow, and a considerable differential 
pressure is generated between nitrogen outlet 44 and water outlet 52. However, as will be 
described hereinafter, various other methods can be used to generate the differential 
pressure. 

[0017] Nozzle pipe 5 and water supply pipe 7, or water supply pipe 7 and inner pipe 62, 
can be an integral unit or can be separate members. Although not specifically illustrated, 



water container 6 is replenished with water by a suitable method such as using a portable 
tank and introducing water from a water replenishment port (not illustrated) provided in 
the container, or running piping for water replenishment from existing water piping. 

[0018] With such a structure, the system from nitrogen containers 1 to a portion of 
individual fire extinguishing lines 25 on the outlet side of selector valves 24 is disposed 
inside container room R, and therefore pipe orifice 4, nozzle pipe 5, water container 6 and 
pipes 7 and 8 - which constitute spray water injection portion S - can all be disposed 
within container room R. Consequently, the overall system is arranged in a compact and 
rational way, and water can be mixed with nitrogen within container room R. As a result, 
it is no longer necessary to lead, to each compartment C, long water pipes separately from 
the nitrogen pipes, whereby a facility capable of dual-fluid fire extinguishing can be 
greatly simplified, the space required for piping can be decreased and cost reduction 
achieved. Moreover, by simply adding spray water injection portions S, an existing 
nitrogen fire extinguishing facility can be utilized as it is without alteration. [26] Hence the 
present invention also has extremely good applicability to existing facilities. A nitrogen 
fire extinguishing system equipped with water spray in the manner described above is 
operated as follows. 

[0019] Nitrogen, C0 2 and water are introduced in advance into containers 1, 3 and 6 
respectively, so that the system is capable of responding if a fire breaks out. In this ready 
condition, if a fire breaks out in for example compartment C, (shown on the left-hand side 
in the drawing), starter 2a [27] is actuated either manually or automatically; the actuating 
gas at a pressure of around 1 10 kgf/cm 2 G is introduced from C0 2 cylinder 3, by means of 
a valve actuating mechanism (not illustrated) and via startup gas lines 3b, into valves la 
fitted to the containers; and valves la open, whereby nitrogen is supplied to pipework 
system 2. Stop valve 23 is usually open, and the selector valve 24 corresponding to 
compartment C, (shown on the left-hand side in the drawing) automatically opens, 
whereupon nitrogen is supplied to compartment C, via the individual fire extinguishing 
line 25 that is likewise on the left-hand side. 

[0020] At this point, .nitrogen at a pressure of 150 kgf/cm 2 G inside nitrogen containers 1 
has its pressure dropped to 110 kgf/cm 2 G and is supplied to this individual fire 
extinguishing line, with the nitrogen being injected at high speed into compartment C, 
from injection heads 26. Although valves la fitted to the containers can take a variety of 



forms, the fire extinguishing lines are usually kept at a pressure of 1 10 kgf/cm 2 G by means 
of these valves, or by the addition of other, pressure-reducing valves. 

[0021] When nitrogen flows into pipework system 2, the nitrogen streamlines depicted in 
FIG. 1(B) form in pipe orifice 4, and pressure Pi in upstream portion 42 of orifice 41 
becomes higher than pressure P 2 in downstream portion 43, as shown by the pressure 
curves. Moreover, because water outlet 52 of nozzle pipe 5 is then at a low pressure P 2 ' 
which is even lower than pressure P 2 in surrounding downstream portion 43, water W 
inside water container 6 is pushed out and ejected from water outlet 52 of nozzle 5 [28] by 
the pressure difference between above-mentioned pressure P 2 ' and pressure P t which acts 
on water surface L from nitrogen outlet 44, via nitrogen inlet 61 of water container 6. In 
other words, no particular operation is required to supply water. [29] 

[0022] The quantity of water supplied at this time is determined by a number of conditions 
including the aforementioned differential pressure, the difference in height between water 
outlet 52 and water level L, and the resistance of pipes 7 and 8. However, because the flow 
rate of nitrogen inside an individual fire extinguishing line 25 is extremely high - for 
example, 60 m/s - it is easy to generate the required differential pressure and to cause a 
plentiful amount of water to flow, and the target quantity of water can be secured. 
Although not illustrated, a needle valve or the like may be provided on either of, or on 
both of, water supply pipe 7 and nitrogen subsidiary supply pipe 8, whereby the above- 
mentioned quantity of water can be adjusted. 

[0023] Water that has been discharged from water outlet 52 has an initial velocity, but 
because this is very small compared with the flow rate of the nitrogen flowing throughout 
the pipes, particle-shaped water droplet Wp is subject (as shown in FIG. 2) to (i) 
downward-acting self-weight mg as a result of its mass m, and (ii) drag D, this being an 
upward-acting pressure resistance produced by the flow of nitrogen, with drag D being 
larger than self-weight mg. As a result, due to the difference between these forces, water 
droplet Wp is carried in the direction of the nitrogen flow; and due to drag D being non- 
uniform, its surface expands, whereupon the droplet divides into smaller droplets. A 
decrease in the size of the water droplet means that the transport force becomes even 
larger than its self-weight, and that the droplet can be transported by a small force. As a 
result, a balance is established among the self-weight of the water droplet, the transport 
force, surface tension and so forth, and the water ejected from nozzle 5 is ultimately 



divided into small droplets of approximately constant size and is transported through the 
pipe at an approximately constant flow rate. 

[0024] When water droplets that have been divided into smaller droplets in this way reach 
an injection head 26 of compartment C, along with nitrogen, their pressure drops from a 
high pressure of 110 kgf/cm 2 G to atmospheric pressure, and they rapidly expand and are 
sprayed into the compartment. Due to such an extremely large pressure difference, the 
small droplets of water are further reduced in size by air resistance and become minute 
droplets. The resulting mist fills [30] the compartment along with the nitrogen. Then, 
when the high water content nitrogen envelops the hot gases and smoke of the fire, the 
water content vaporises and occupies an equivalent volume within the space. Together 
with the nitrogen, the water vapour displaces the air inside that space. By thus establishing 
an oxygen-lean condition in the compartment, the fire extinguishing effect is enhanced. In 
addition, the latent heat of vaporisation results in cooling of the surroundings, and hence a 
cooling-based fire extinguishing effect is also exhibited. In other words, [the vaporised 
water content] assists the nitrogen both quantitatively and qualitatively, and the number of 
nitrogen containers can be reduced and the fire extinguishing effect can be increased. 

[0025] When - as in the prior art - a spray water injection system is provided as separate 
lines in parallel with a gaseous fire extinguishing system, the water pressure is 
50kgf/cm 2 G at most, and hence atomisation is inadequate. As opposed to this, as 
described above, the present invention employs base mixing with nitrogen [31], and 
therefore the necessary quantity of water is easily atomized due inter alia to the following: 
(i) the water can be divided into small droplets in advance while it is travelling through the 
piping; (ii) because the high pressure of the nitrogen can be utilised, a high injection 
pressure of 110 kgf/cm 2 G can be obtained; consequently (iii) an even greater pressure 
reduction and injection effect is obtained for the water, which has already been divided 
into small droplets under this high pressure; and (iv) the nitrogen gas assists the injection. 

[0026] Moreover, because it is not necessary to mix an additive such as glycerine or 
ethylene glycol with the water, as in a conventional water spray system, environmentally- 
friendly fire extinguishing based solely on nitrogen and water or water vapour is possible. 
Furthermore, because minute water droplets and water vapour are harmless to human 
beings, the system is very safe. 

[0027] The foregoing description presented an example in which pipe orifice 4 having 
orifice 41 is provided in the neighbourhood of nitrogen containers 1 of pipework system 2. 



However, if nozzle pipe 5 is disposed as shown in FIG. 1(B), it would also be possible to 
omit orifice 41, since - as described above - pressure P 2 ' at water outlet 52 becomes lower 
than surrounding pressure P 2 . In this case, the quantity of water [discharged] is less than 
when orifice 41 is provided, but discharge of water is still possible. FIG. 3 depicts other 
examples of structures for generating a differential pressure between nitrogen outlet 44 
and water outlet 52 of nozzle pipe 5. 

[0028] In FIG. 3(A), annular member 5a is provided around the outside of the tip of nozzle 
pipe 5. This enhances the negative pressure effect of the water outlet, thereby enabling 
aforementioned P 2 ' to be decreased and the differential pressure relative to nitrogen outlet 
44 to be increased, whereby the quantity of water [discharged] can be increased. In this 
case as well, it is possible to omit orifice 41. FIG. 3(B) depicts an example in which the tip 
of nozzle pipe 5 has been given a spherical shape and a large number of small holes 5b 
have been made, so that water can be broken up while being discharged. This can enhance 
the atomisation of the water. 

[0029] FIG. 3(C) shows an example in which pipe orifice 4 has been changed to Venturi 
tube 9. In this case the necessary differential pressure can be generated in the same manner 
as with an orifice. FIG. 3(D) gives an example in which nitrogen outlet 44, through which 
nitrogen flows into nitrogen subsidiary supply pipe 8, has been extended to a central 
position within the pipe, and in which Pitot tube portion 10 has been provided as the 
differential pressure generating member, this Pitot tube portion 10 opening towards the 
upstream side of the nitrogen flow. This enables dynamic pressure to be utilised at 
nitrogen outlet 44, so that pressure P ( can be further increased. For example, assuming that 
nitrogen at a pressure of 1 10 kgf/cm 2 G flows at a flow rate of 100 m/s, a pressure 
equivalent to an approximately 5 metre column of water can be generated by this portion 
alone [32], and increasing P, by this amount enables a larger differential pressure to be 
obtained. It is also feasible to use such a Pitot tube structure in conjunction with pipe 
orifice 4. In this case, an even larger differential pressure is obtained, and the quantity of 
water supplied can be further increased. 

[0030] Because the system of the present invention has good water atomisation 
performance, it is possible to use ordinary nitrogen injection heads for injection heads 26, 
without modification. However, if required, it would also be acceptable to use known 
atomisation-promoting nozzles as the injection heads. Such nozzles include spiral nozzles 
which have straight holes in the centre and swirl holes in the peripheral portion, so that the 



water atomisation effect is increased by means of swirl flow; and pin-type nozzles 
provided with a needle-like member at the fluid outlet with an intervening orifice, so that 
the fluid collides with this and is broken up into smaller particles, thereby enhancing the 
atomisation effect. 

[0031| Although the foregoing descriptions gave examples in which the gaseous fire 
extinguishing system is a nitrogen fire extinguishing system, the present invention can 
also be applied to gaseous fire extinguishing systems that use carbon dioxide or other inert 
gas, or a mixture of nitrogen with these. 

Effects of the invention 

[0032] As has been described above, the invention claimed in Claim 1 provides, in the 
neighbourhood of the fire extinguishant containers of a pipework system, a water supply 
member having a water inlet and a water outlet for discharging water into the pipework 
system. The invention is therefore capable of injecting water into a gaseous fire 
extinguishant in the base portion of the pipework system. The invention claimed in Claim 
1 also provides a water container for storing water, this water container being disposed at a 
low position in the neighbourhood of the water supply member. Because this water 
container is provided with a pressurizing gas inlet above the water stored in the container, 
and a water discharge port communicating with the bottom of the water, pressure can be 
applied above the water, whereby the water can be pushed out from the bottom. 

[0033] In addition, a pressurizing gas outlet opens into the aforementioned neighbourhood 
portion constituting the pipework system for the gaseous fire extinguishant. [33] The 
pressurizing gas outlet and the pressurizing gas inlet of the water container are connected 
by a gas pipe. The water inlet of the water supply member and the water discharge port of 
the water container are connected by a water pipe. This arrangement causes the pressure of 
the gaseous fire extinguishant flowing through the pipework system to act, and it becomes 
possible to push out the water in the water container by way of these various ports, this 
water being pushed out from the water outlet of the water supply member. 

[00341 Because the pressurizing gas outlet and the water outlet are provided in a relation 
such that the pressure of the pressurizing gas outlet becomes higher than the pressure of 
the water outlet when the gaseous fire extinguishant flows in the pipework system, when a 
fire has broken out and gaseous fire extinguishant is flowing, a differential pressure is 
generated between the pressurizing gas outlet and the water outlet, and this differential 



pressure pushes out the water in the water container from the water outlet, and water is 
discharged into the gaseous fire extinguishant. 

[0035] Due to the flow of gaseous fire extinguishant in the pipework system, this ejection 
of water is carried out automatically and, in theory, without fail. Consequently, water can 
be reliably supplied without any particular operation being required - i.e., without risk of 
erroneous operation or the like. Moreover, because the water supply member, the water 
container and the pipe connecting these are provided in the neighbourhood of the 
pipework system, all of these components can be arranged in the container room in which 
the gaseous fire extinguishant containers are installed. 

[0036] In a conventional system, a large number of long water pipes are laid up to the fire 
extinguishing target compartments, and the invention claimed in Claim 1 enables these 
water pipes to be eliminated. As a result, a facility capable of dual-fluid fire extinguishing 
with water and a gas can be greatly simplified; the space taken up by pipework can be 
reduced; and cost can be decreased. Moreover, the only change is to add a water supply 
portion, and there is no need to alter the gaseous fire extinguishing system itself. In 
addition, because the added portion has a simple structure, the invention is readily 
applicable to an existing gaseous fire extinguishing facility. 

[0037] Furthermore, because water is mixed at the base [of the fire extinguishing lines], 
the long pipework system extending to the fire extinguishing target compartments can be 
utilized so that injected water is divided into small droplets on the basis of the action of 
the high-speed flow of gaseous fire extinguishant. Also, when gaseous fire extinguishant 
containing water droplets that have been made smaller in this way is injected in a fire 
extinguishing target compartment, the water can be atomized extremely efficiently due 
inter alia to the following: (i) the water droplets have already been made into smaller 
droplets in the pipework system; (ii) the high pressure of the gaseous fire extinguishant 
can be utilised for very high pressure injection; (iii) the gaseous fire extinguishant assists 
the injection. 

[0038] When the gaseous fire extinguishant containing a large amount of atomized water 
is emitted and fills the fire extinguishing target compartment and envelops the hot gases 
and smoke of the fire, the water content vaporizes and occupies an equivalent volume 
within the space. It thus supplements the gaseous fire extinguishant, establishes an 
oxygen-lean condition in the compartment, and thereby enhances the fire extinguishing 



effect. In addition, the latent heat of vaporization of the water cools the surroundings, and 
a fire-suppressing effect is also exhibited. 

[0039] In other words, the water assists the gaseous fire extinguishant both quantitatively 
and qualitatively, and can decrease the consumption of gaseous fire extinguishant and 
increase its fire extinguishing effect. Such effects become even more pronounced due to 
the gaseous fire extinguishant accompanying the atomized water, and due to it being 
discharged in the same direction from the same location at the same time. Moreover, 
because it is not necessary to mix an additive with the water, environmentally-friendly fire 
extinguishing can be performed. Furthermore, because minute water droplets and water 
vapour are non-toxic, there is a high degree of safety during fire extinguishing. 

[0040] The invention claimed in Claim 2 comprises, in addition to the above-described 
[components], a differential pressure generating member serving as the neighbourhood 
portion. [34] The invention claimed in Claim 2 also provides the pressurizing gas outlet in 
a relatively high-pressure portion, and provides the water outlet in the vicinity of a 
relatively low-pressure portion. A larger differential pressure can therefore be reliably 
generated and the supply of water from the water supply member is easy and reliable, 
whereby a larger quantity of water can be supplied. As a result, the amount of gaseous fire 
extinguishant can be further decreased, and various other benefits - including the fire 
extinguishing effect, improved safety, and the reduction in the cost of fire extinguishing - 
can be further enhanced. 

Brief Description of the Drawings 

FIG. 1 gives an example of a gaseous fire extinguishing system equipped with water spray, 
to which the present invention has been applied. FIG. 1(A) is explanatory of the overall 
system, and FIG. 1(B) is explanatory of its water injection portion. 

FIG. 2 is explanatory of the state of flow of a water droplet in a high-speed nitrogen 
stream. 

FIG. 3 is explanatory of other examples of structures for the differential pressure 
generating portion, with (A) depicting the provision of an annular member at the tip of the 
nozzle pipe, (B) depicting a nozzle pipe tip formed as a perforated spherical part, (C) 
illustrating the use of a Venturi tube, and (D) illustrating the use of a Pitot tube for the 
nitrogen outlet. 



Explanation of referencing symbols 

1 nitrogen container (fire extinguishant container) 

2 pipework system 

4 P'P e oriflce (differential pressure generating member, neighbourhood portion) 

5 nozzle pipe (water supply member) 

6 water container 

7 water supply pipe (water pipe) 

8 nitrogen subsidiary supply pipe (gas pipe) 

9 Venturi tube (differential pressure generating member, neighbourhood portion) 

10 Pitot ^bt Portion (differential pressure generating member, neighbourhood 

portion) 

41 orifice (differential pressure generating member) 

42 upstream portion (relatively high-pressure portion) 

43 downstream portion (relatively low-pressure portion) 

44 nitrogen outlet (pressurizing gas outlet) 

51 water inlet 

52 water supply port 

61 nitrogen inlet (pressurizing gas inlet) 

63 water discharge port 

C fire extinguishing compartment (compartment, fire extinguishing target 

compartment) [35] 



FIG. 1 




FIG. 2 




TRANSLATOR'S NOTES 



1. Water outlet 52 is also called the "water supply port". 

2. The Japanese which I have translated as "is turned into small droplets" is literally "is made 
into small particles". 

3. I have added the italicised words in square brackets to clarify the meaning of the Japanese 
sentence, which omits any corresponding words. This same remark applies to other 
instances of italicised words in square brackets. 

4. Sic. It turns out that by "without changing an existing nitrogen-based fire extinguishing 
system , the writer means something along the lines of "without changing an existing 
nitrogen-based fire extinguishing system, apart from the addition of a spray water 
injection portion". K 1 

5. This system of pipework is referenced 2 in FIG. 1(A). 

6. This water supply member is identical to "nozzle pipe 5" mentioned in the abstract and 
shown in FIG. 1(B). 

7. In some embodiments, this "neighbourhood" is equivalent to "pipe orifice 4". It is also 
equivalent to the "differential pressure generating member" mentioned in Claim 2. 

8. This "water inlet" is referenced 51 in FIG. 1. 

9. This "water outlet" seems to be identical to "water supply port 52" shown in FIG. 1(B). 

10. The explanation of referencing numerals preceding the drawings indicates that this 
"pressurizing gas inlet" is identical to the "nitrogen inlet" referenced 61 in FIG. 1(A). 

11. This "water discharge port" is referenced 63. 

12. This "pressurizing gas outlet" is equivalent to "nitrogen outlet 44" mentioned in the 
abstract and shown in FIG. 1(A) and (B). 

13. This "water pipe" is identical to "water supply pipe 7" mentioned in the abstract and shown 
in FIG. 1(A) and (B). 

14. This "gas pipe" is identical to "nitrogen subsidiary supply pipe 8" mentioned in the 
explanation of the referencing numerals and shown in FIG. 1(A) and (B). Note that in the 
abstract, it is referred to as "nitrogen introduction pipe 8". 

15. According to the explanation of the referencing numerals, specific examples of this 
differential pressure generating member are orifice pipe 4, Venturi tube 9, Pitot tube 10 
and orifice 41. ' 

16. The Japanese term which I have here translated as "spray" can also be rendered as "mist". 

17. The term "automatic" applied to the additional water mist system which characterizes this 
invention is my free translation of the Japanese, which literally reads "... a highly effective 
and very safe gaseous fire extinguishing system which additionally has a clean water mist 
system which is inexpensive, simple in structure, and which does not reauire 
manipulation/control/operation." 

18. In the Japanese text, the following description of the invention is an exact reproduction of 
Claim 1. 

19. The Japanese text corresponding to the two bulleted sub-paragraphs is an exact 
reproduction of the corresponding text in Claim 2. 



TRANSLATOR'S NOTES (continued) 



20. By "spray water injection portion", the writer means that portion of the system where 
water is injected for subsequent conversion to water spray or mist. This portion appears to 
be the inventive step. 

21. See FIG. 1(B). 

22. The writer is trying to indicate that nozzle pipe 5 is an example of the water supply 
member mentioned in Claim 1. 

23. The writer is trying to indicate that water supply pipe 7 is an example of the water pipe 
mentioned in Claim 1. 

24. The writer is trying to indicate that nitrogen subsidiary supply pipe 8 is an example of the 
gas pipe mentioned in Claim 1. 

25. Usually termed "pipe orifice 4". 

26. Sic. 

27. Erroneous for "starter 3a". 

28. Hitherto, this has been termed "nozzle pipe 5". 

29. This is my slightly free translation of the Japanese, which is literally "... water can be 
supplied without performing an operation of any sort". 

30. The Japanese word which I have translated here as "fills" could also be translated as 
"floods/saturates/permeates". 

31. By "base mixing", the writer means that the spray water is mixed with the nitrogen gas 
not in the extinguishing compartment but at the beginning of the extinguishing lines. 

32. By "this portion", the writer presumably means Pitot tube portion 10. 

33. Sic. This is an odd-sounding statement. However, I have double-checked the translation 
and confirmed that it is faithful to the Japanese. 

34. Sic. This is a reference to the fact that certain portions of the system of the invention are 
disposed in the neighbourhood of the extinguishant containers. 

35. I have translated this list as it appears in the Japanese text. It is not exhaustive. 



